Background: Uterine atony is one of the leading causes of maternal morbidity and mortality. Uterine atony and PPH is a life threatening condition. The oxytocic drugs increase uterine tone by increasing intracellular calcium. Optimum levels of calcium are very important for the effective uterine contraction. Objective of this study was to correlate the serum calcium levels and uterine atonicity and PPH in women admitted in 1 st and 2 nd stage of labor in tertiary care hospital like Sri Chamarajendra hospital Hassan institute of medical sciences, Karnataka, India. Methods: Study design is case control study in department of OBG Sri Chamarajendra hospital Hassan. Duration of study is from July 2014 to 2015. Number of subjects studied 200 groups A with serum calcium less than 8 mg% and uterine atony. Group B with serum calcium between 8-10.4 mg% and uterine atony, after vaginal delivery or caesarian delivery. Features of atonicity: soft distended uterus with lack of muscle tone. Results: Total 200 clients were studied. 100 clients with serum calcium >8 mg% and 100 clients with serum calcium <8 mg%. In women with serum calcium <8 mg%, 24 patients developed uterine atonicity. In women with serum calcium > 8 mg% only one client developed uterine atonicity. Conclusions: Our result revealed that low calcium level is strongly associated with uterine atony, hence is a risk factor for uterine atony.
INTRODUCTION
Uterine atony is one of the commonest cause of PPH leading to maternal morbidity and mortality. 1, 2 PPH is unpredictable and rapid cause of maternal death. In 2/3 rd of women who develop PPH have none of the known riskfactors mentioned in the exclusion criteria. The oxytocic drugs increase the uterine tone by increasing intracellular calcium. [3] [4] [5] Therefore optimum levels of calcium are very important for the effective uterine contractions. Calcium exerts its effect by activating the muscle proteins and causing effective uterine contraction. IV calcium gluconate can promote uterine contraction and plays a key role in preventing and treating PPH by increasing the tone of the uterus. 6 Patients with PPH from atonic uterus that had not responded to the usual oxytocic's had responded well with IV calcium gluconate with marked hardening of uterus and lessening PPH. 7 Serum calcium status regulated by vitamin D plays a role in smooth muscle function in early labor. Higher serum calcium levels have been reported in pregnant women at the time of vaginal delivery as compared to term women who were not in labor and delivered by caesarian operation. 8 Calcium supplementation before LSCS has been used to prevent and treat PPH due to atonicity of uterus. 9 It was speculated that the higher serum calcium levels played a role in the mechanism of initiation of labor which is the result of adequate uterine smooth muscle contraction. 10 Reduced serum calcium level may affect the contractility of uterine smooth muscle, may Department of Obstetrics and Gynaecology, Hassan Institute of Medical Sciences Hassan, Karnataka-573201, India result in atonic uterus and PPH. So present study is conducted to determine the association of serum calcium levels with uterine atony in a tertiary care hospital.
METHODS
This is a prospective case control study conducted in the department of obstetrics and gynecology Hassan institute of medical sciences from 2014 December. A total of 200 subjects were included in the study and blood was collected for serum calcium in 1 st and 2 nd stage of labor. And grouped as a including clients with serum calcium more than 8 mg% (100 clients). And group B with serum calcium less than 8 mg% (100 clients). In both the groups' uterine tone was assessed clinically after fulfilling the inclusion and exclusion criteria's.
Inclusion criteria
 1 st and 2 nd gravidas  Both vaginal and caesarian deliveries  Those who have consented
Exclusion criteria
Factors which interfere with the ability of the uterus to contract.
 Multiparity
Cases of uterine atonicity were taken when the uterus was soft, distended, and lacking muscle tone, after delivery of the placenta following caesarian operation and vaginal delivery. Oral informed consent was taken from all clients and approval from institutional ethical committee was obtained. chi square test was applied to compare the atonicity in both the groups.
Serum calcium levels and atonicity were correlated.
RESULTS
Total 200 clients were studied. 100 clients with serum calcium >8 mg% and 100 clients with serum calcium <8 mg% .in women with serum calcium <8 mg%, 24 patients developed uterine atonicity. In women with serum calcium >8 mg% only one client developed uterine atonicity. Chi square test X2=0.04(<0.05).That means uterine atony is more when serum calcium is <8mg%, compared to serum calcium level >8 mg% which is statistically significant.
DISCUSSION
In this study we have compared the levels of serum calcium levels and uterine atony and PPH, a life threatening condition which may lead to emergency hysterectomy.
This result suggests that optimum serum calcium level is essential for the effective uterine contractions and low serum calcium level may cause atonic uterus and PPH of variable degree. 24 patients with serum calcium levels less than 8 mg%. Developed uterine atony and PPH. 19 subjects were treated with oxytocics and compression sutures. 5 patients did not respond to routine oxytocics, were given IV calcium gluconate 10 ml in 500 ml ringer lactate.
Uterus became firmer harder and PPH controlled. In current study we are of the opinion that all subjects admitted in labor should be tested for serum calcium levels and if serum calcium is less than 8 mg% should be anticipated atonicity and iv calcium gluconate should be infused to prevent PPH and we suggest further studies to correlate the serum calcium and atonicity.
Uterotonic drugs oxytocin, prostaglandins increase the contraction of uterine smooth muscle by increasing intracellular calcium level. 11, 12 Currently treatment options of severe hemorrhage secondary to uterine atony begins with uterotonic agents (oxytocins, ergometrine, prostaglandins), compression suture, intra uterine balloon tamponade, pelvic devascularization techniques, vascular occlution, failure to achieve control of bleeding prompts aggressive procedures such as abdominal hysterectomy. 13 Our study suggests more studies to know serum calcium level may be the reason for atonic uterus and administration of calcium gluconte IV may increase the tone of the uterus and prevent PPH and thereby preventing aggressive procedure like hysterectomy. Nifedipine, Mgso and calcium channel blockers used during delivery were reported tobe associated with uterine atony, suggesting that low serum calcium may be associated with uterine atony. 4, 13 
